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I, Jarves Carter Marble, a citizen of 
the United States of America, of Arm- 
strong Lane, XUverside, State of Connec- 
ticut, United States of America, do 
5 hereby declare the nature of this In- 
vention and in what manner the same 
is to be performed, to be particularly de- 
scribed and ascertained in and by the 
following statement: — 

This invention relates to apparatus pt 
the rotory screw wheel type arid more 
particularly to compressors, of this, type. 
The invention- is particularly applicable 
to compressors of the aforesaid type 
.15 which are of relatively large sizes for the 
compression of large volumes qt gaseous 
fluid. 

Aoparatus oi the kind under consider- 
ation embodies working chambers cie- 

20 fined by relatively moving rotor and 
casing parts which are out of contact 
with each other and the leakage from 
which is minimised by close clearances 
between the moving parts whidh may 

25 conveniently be referred to as - 4 space 
packing In order for such apparatus 
to operate with acceptable efficiency, the 
volume of fluid leakage from the working 
chambers through the space packing 

30 must be. relatively small compared with 
the volume of -fluid passing through, the 
apparatus and this is essentially accom- 
plished In the type of apparatus under 
consideration by operating the rotors at 

35 very high speeds, since the volume of 
fluid handled is substantially a. direct 
function of the speed of operation .while 
the volume of leakage through the space 
packing is relatively cons taut with re- 

40 spect to speed. 

The very high rotor speeds required to 
secure a sufficiently low percentage of 
leakage from the working chambers re- 
sult in relatively high velocities of fluid 

45 flow, which in turn involve dynamic 
losses. 

It has been determined that a major 
factor producing such dynamic losses is 
the high speed of 5ow of fluid along the 



length of the grooves which form work- 
ing spaces while these working spaces 
are tilled during the inlet phase of the 
operative cycle. This speed of fluid flow 
during filling may conveniently be refer- 
red to as piston speed since the moving 
fluid column is analogous to a piston. 

Factors such as require speed of oper- 
ation for acceptable efficiency, proper 
relation of diameter to length of rotors 
ami other practical design factors result 
In very high piston speedis in rotary 
screw wheel compressors when, designed 
lor large capacity, such as. tor example 
lO.bdCL cubic feet per minute. 

It has f urther been determined that in 
the, operation of such high speed : com- 
pressors certain pressure variation or 
pressure wave phenomena occur Lu tlie 
working spaces both during the filling 
periods and during the compression 
which can be utilised to increase the 
capacity and operative efficiency of such 
compressors. 

One object of this invention is to pro- 
vide an Improved structure capable of 
embodiment in units of large capacity 
for .high speed operation which never- 
theless will operate with piston speeds 
sufficiently low to avoid excessive dy- 
namic losses. 

A further object of the invention is to 
provide Improved port arrangement and 
construction by means of which the 
pressure wave phenomena may be turned 
co userul account in improving the com- 
pressor performance. 

According to one feature of the present 
invention a rotary screw wheel compres- 
sor having interincshing male and 
female spiral lobed and grooved rotors 
rotating in a easing structure and dis- 
posed between inlet and outlet casing 
end walls and wherein working spaces 
open up from the inlet ends to the out- 
let ends of the grooves during the inlet 
phase of the operative cycle includes ah 
inlet port in the inlet end wall for direc- 
ting fluid into the grooves in a generally 
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axial direction during said inlet phase 
so as to create fluid columns flowing 
generally longitudinally of said grooves 
during: mid inlet phase and Impacting 
5 the outlet end wall as the grooves open 
lip to their maximum volume, the peri- 
pheral extent of the inlet port being such 
as to cause said port to remain in direct 
axial communication with at least some 
10 of said grooves for a substantial period 
ofter such grooves have come into full 
communication with said outlet end wall 
so as to produce a ramming effect in such 
grooves due to said impacting, 
15 By a further feature ol the invention 
a rotary screw wheel compressor includes 
a casing structure provided with an inlet 
port for fluid, mtermeshing male and 
female spiral lobed and grooved rotors 
20 within said easing structure co-operating 
with each other and with the casing 
structure to form compression working 
spaces hounded at one end by a wall of 
said casing and decreasing in volume 
25 toward said wall as the rotors revolve 
and an outlet port in the casing struc- 
ture extending aMally from said wall 
and arranged to he brought into radial 
eoirnnimicaMon with- said spaces by the 
30 rotation of said rotors, the outlet port 
having limiting edges shaped to open -up 
radial communication between the out- 
let oort and the portions of the com- 
pression spaces adjacent to said wall 
35 before radial communication is estab- 
lished between the outlet port and the 
portions of tm compression spaces re- 
mote from said wall. 
The invention will he hereinafter more 
40 fully described with reference to the em- 
bodiment thereof shown by way of 
example in the accompanying drawings, 

In which;— 

Fig. 1 is a longitudinal section of a 
45 compressor embodying the invention, 
taken on the line l-i of Fig. 4; 
Fig, 3 is a section taken on the line 2-2 

Of Fig. If 

Fig. 3 is a section taken on the line 3-3 

50 of Mg, i; 

Fig. 4 Is a section taken on the line 

of rig. 1; 

Fig. 5 is a fragmentary view taKen 
from the line 5-S of Fig. 1; 
55 6 is a fragmentary plan view 

looking from the line S-6 of Figs. 1 and 
4: and 

Fig. 7 is a diagrammatic development 
illustrative of certain features of con- 

60 struefcion. 

Referring to the drawings, the com- 
pressor comprises a casing 10 consisting 
of a central barrel portion 10a and end 
closures 10£> and 10a In the embodi- 

65 ment illustrated, the central casing por- 



tion is shown with a jacket space 12 for 
cooling fluid, in the case of small com- 
pressors such Jacketing mny in some 
instances be omitted but ordinarily with 
2arge capacity compressors some iorm of 
cooling of the casing is desirable in order 
to prevent unequal expansion which ad- 
versely affects the maintenance* of the 
desired close clearances. 

The male rotor 14 is mounted for 
rotation in bearings 1G and 18 in the 
casing structure. For the same reasons 
that the casing is jacketed it is also 
desirable in the case of large units to 
cool the rotors and this is conveniently 
accomplished by circulating a cooling 
fluid through the central or core portions 
ol the respective rotors. 

One suitable arrangement for accom- 
plishing this is shown in Fig, 1 wherein 
ihc male' rotor 14 is shown provided 
with a hollow core 14a. A hollow tube 20 
Is mounted at the axis of the rotor and 
is provided with one ox more openings 22 
adjacent to the end of the tube to pro- 
vide communication between its interior 
and the hollow core space of the rotor 
surrounding the tube. One end of the 
tube 20 extends axially beyond the end 
of the rotor and is carried by a bearing 1 
24 mounted in the casing structure, A 
ventuii tube 26 is provided at this latter 
end of the tube 20 and cooling fluid is 
supplied through the stationary nozzle 
28 mounted In the casing structure. The 11 
injected cooling fluid travels through the 
hollow tube 20 and passes into the hollow 
rotor core through the ports 22, leaving 
the rotor through the annular channel 
30 between the tube 20 and the end of 1< 
the hollow core structure. Fluid dis- 
charged from the channel 30 passes to 
the chamber 32 from which it may How 
to any suitable cooling device for cooling 
and return through nozzle 28. 11 

Obviously other specific means for cir- 
culating cooling fluid may be employed, 
but the above described means provides 
a simple and effective way of accom- 
plishing the desired cooling of the mov- 11 
ing rotor. It is to be noted that in 
effecting such cooling It is advantageous 
to have one end of the rotor free of 
other mechanism so -as to permit the 
advantageous placing of the cooling con- 12 
nections at the axis of the rotor. It will 
be understood that where such cooling 
is employed a similar arrangement will 
be used for cooling the female rotor. The 
female rotor 34 is mounted in bearings 12 
similar to bearings 10 and 18 but not 
shown on the drawings, for rotation 
about an axis parallel to that of the male 
rotor. 

The male rotor in the embodiment 13 
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illustrated is provided with two sets of 
spiral lobes separated from each other 
at the centre of the rotor by a space 3G. 
One set of lobes 38, seen in Pigs. 1 and 2, 
5 is inclined In one direction with respect 
to an axial plane while Che other set of 
lobes 40, seen in Fig. 1, is inclined hi the 
opposite direction, in the manner of the 
teeth of a herringbone gear. In the em- 
10 bodimenfc illustrated, each set of iobes on 
the male rotor comprises four lobes. 

The female rotor is provided with two 
sets of grooves separated akialiy by a 
space 36, these grooves also being spiral 
15 and inclined so that the two sets co- 
operate in mtermeshing relation with 
the iobes 38 and 40, respectively. In the 
embodiment illustrated the grooves , of 
which the set co-operating with the 
20 lobes 38 are shown at 42 in Fie*. 2, are 
five in number in each set, the pitch of 
the grooves! being different trqm that 61 
the co-operattag lobes In order td per- 
mit the four lobes of each male set to 
25 properly intermeSh. with the five .grooves 
of the co-operating set, 

The co-onerating rotors are synchron- 
ised or Limed by suitable: timing; gears 
mounted oh" the rotor shafts, of ^^cih: 
,30 the gear for the mate rotor is 'showri at 
44 in Fig. 1. 

As will be observed f rom Fig> 1, timing 
gear 44 is carried by a hollow sleeve-like 
extension of the rotor core which as e ar - 
35 ricd in the bearing 16. Although it is not 
essential with respect to. certain features 
of the invention, the power for : driving 
the apparatus is preferably transmitted 
to the male rotor, for reasons which will 
40 hereinafter be. more fully explained, and 
the power Is preferably transmitted 
directly to the power receiving rotor 
through the shaft 46 which advantage- 
ously has some torsional and radial flex- 
45 ibiiity. This driving shaft, which is 
suitably keyed as at 48 to the rotor, ex- 
tends through the sleeve carrying gear 
44 to an outboard driving connection 50. 
It will be noted that by means of this 
50 construction the timing gears are not in 
the path oi power transiiussion from the 
source of power to the main body of the 
rotor and consequently the only torsion- 
al ioree teuding to deflect the relatively 
55 small diameter journal part connecting 
the main body of the rotor with the tim- 
ing gear is the torque transmitted 
through the timing gear in order to keep 
the rotors in properly synchronised re- 
60 iation. 

The outer diameters of the rotors and 
the lobes thereon are made so that 
clearance is provided between the rotors 
and the inner surfaces ol the casing 
65 which encloses them and also between 



the intermeshlng portions of the rotors. 
This clearance is made as small as practi- 
cal to provide what may be conveniently 
termed space packing for the compres- 
sion Spaces formed between the co- 70 
operating parts, and a primary function 
of the timing or synchronising gears is 
to maintain the rotors in such properly 
timed relationship that clearance be- 
tween them is maintained. Due to the 75 
space packing and resultant lack of roll- 
ing or sliding contact between the 
relatively moving rotor and casing parts, 
the rotors may be operated, and hi ac- 
cordance with the present invention are 80 
intended to be operated dry and at 
relatively very high speeds of rotation. 
When space packing is employed, high 
rotating speeds are required in order to 
obtain suitably high efficiency of opera- S5 
tapri. 

When, the rotor profiles are made in 
accordance with the preferred design . 
the torque transmitted through the tim- 
ing gears is relatively only a smi.ll irac- 30 
taon of ihe total torque, amounting- in 
most instances to not over about' 25% of 
the latter. For reasons not germane to. 
the ^ present invention, the torque trans- ; . 
mittedi through the timing gears is ricga- 95 
tive rather i^£ua positive, when the input 
power is applied to trie male rotor; since 
the fluid forces acting on the sides, of 
the T grpoyes and lobea when the compres- 
sor is' in "operation tend to make the' 100 
female rotor rotate at a higher speed; 
or overrun, the male rotor. Since the 
driving torque is transmitted directly .to 
thermain body of the rofor in accordance 
with, the present construction, it will be 105 
evident that the clearance bat-ween the 
rotors may be most emectively main- 
tained since the parts connecting the 
rotors to effect synchronisation therebe- 
tween are subject to very little torque 110 
and consequently sire not subject to such 
torsional deflection as might permit the 
rotors to turn relative to each other to 
an extent destroying the clearance 
therebetween. The specific feature, of 115 
construction just described iorms no 
part of the present invention. 

As will be noted from Fig. 2, the pitch 
lines of the rotors lie on the root circle 
.pi the male rotor and at the cylindrical 120 
envelope of the female rotor, respective- 
ly, or closely adjacent thereto, and as 
employed in this specification and the 
appended claims, the terms male rotor 
and female rotor aTe intended to define 125 
rotors having this general characteristic 
with respect to their pitch circles as dis- 
tinguished f rom rotors of the well known 
Roots or similar type which have their 
pitch lines located intermediate the 130 
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apexes and roots of the lobes and which 
may be characterised generally as twin 
rotors. 

Referring now more particularly to 
5 Fig. l t a and 5, Hie easing ends are pro- 
vided with inlet passages 52 and 04 
which, terminate in Inlet porta 5G and 58 , 
respectively, in the two end walls at the 
opposite ends of the rotors- These ports 
10 and their co-operating inlet passages 
are formed to provide tor substantially 
a>aal admission of air to the ends of the 
grooves in the rotors as the latter pass 

these ports. 

15 As will be seen more particularly irorn 
Fig, 3, the portion of the inlet port 50 for 
direct axial admission of fluid is defined 
by line a-h-c-(f-e-/-a the area of the 
port portion defined by this line in the 

20 end wall constituting the major area of 
the port. It is not essential, however, 
that this constituted the entire inlet port 
area and as will be seen from Fig. 1, it 
may toe desirable in the interests of pro- 

25 viding a smoothly curved inlet passage to 
ha^e a small portion of the inlet port 
extend axiaily inwardly from the end 
wall m the embodiment illustrated 
there is a small axialiy extending port 

30 portion defined by the lines g and h in 
Fig, D t font it will foe apparent from a 
consideration of Figs. 1, 3 and 5 that this 
relatively small port portion will not 
materially affect the general character 

35 of flow of the fluid into the apparatus, 
Which flow can he said to he axial in 
nature. 

It will btf understood tiiat the port 58 
at the opposite end of the compressor 

40 will have the same outline as port 56. 

The casing is provided with a partition 
m intermediate its ends which projects 
radially inwardly to fill the space 36 be- 
tween the two sets of lobes on each rotor 

45 and to provide end wall surfaces 62 and 
64 wMch define the outlet ends of the 
working chambers in certain positions of 
rotation oi the rotors. This partition 
does not extend peripherally entirely 

50 around the rotors as will be more clearly 
seen from Fig, 4 in which the edge de- 
fining the peripheral extent of this par- 
tition in indicated by the line j-fc-l-m-R- 
o-n-q. The outlet port is indicated 

55 generally at 6«, this port being located in 
tlie casing intermediate its ends and as 
Will be observed from Figs. 1 and 4, this 
port extends axtally along each of the 
two sets of rotor lobes and is further in 

50 direct communication with the portion 
of the space 30 lying above the partition 
60 so that the outletport is in both radial 
and axial communication with the work- 
ing spaces. 

65 The nature of the portion of the port 



which is in radial communication with 
the working spaces is important, in re- 
soect oi one of the aspects of the present 
invention and hi Fig. 6 the edges defining 
the radially communication portions oi 
the port Lire indicated by the lines 
fc-r-s-p &rid l-ii-v-iv, respectively. 

As viewed in Fig. Ci, the apex Sine o: 
one ot the male rotor lobes 38 appears at 
3tfa and that oi 5 one of the rotor lobes 40 
appears a\. 4<Ki, Likewise. 42a (see also 
Fig. 4) indicates the edge of one of the 
female grooves 42. In the normal opera- 
tion oi the apparatus the direction oi 
movement of ihe rotor grooves and lobes 
will be as indicated by the arrows in Fig. 
6 as they pass the outlet port and it will 
be noted thai the port line k~r is angu- 
larly related to the apex line 3Ba of the 
male rotor find further that the Sine s-p 
irj angularly related to the line *2et de- 
fining the edge of the female rotor 
groove. These port edges are 30 arranged 
that the portions of the port edges that 
are first passed by the apexes of the male 
rotor lobes and the edges of the female 
rotor grooves to open up conmumication 
between the working spaces and the out- 
let port, are adjacent to the outlet ends 
of the working spaces, and radial com- 
munication between the working spaces 
and the outlet port is opened up progres- 
sively as the rotors revolve, from the 
outlet ends of the working spaces axially 
toward their inlet ends, until full com- 
munication between the working spaces 
and the outlet port for radial discharge 
from such spaces is established, in the 
position of the rotors shown In Fig. 6, 
trie port has been omened for radial dis- 
charge along the entire length of the 
port from the groove space 42 lying 
behind the edge 42a and from the 
space 381? lying; behind the apex line 38a. 
Obviously the action is similar with re- 
spect to nhe port edgrcs t-v and v~w 
which co-operate with the working 
spaces formed on the axially opposite 
side of the central partition 80. 

In the operation of tlie hereinbefore 
described apparatus as the compressor, 
the working spaces are rilled substan- 
tially axlally of their length and progres- 
sively from the Inlet toward the outlet 
ends therof as the inlet ends or the 
spaces nass their respectively co-operat- 
ing inlet, port Moreover, these spaces 
increase in volume to their maximum 
from their inlet toward their outlet as 
the rotors revolve during: the portion of 
the evdle when the spaces are in com- 
munication witft the inlet port,, as will 
be more readily apparent from a con- 
sideration of Fig. 7 in which a working 
space 331), lying' between two apex lines 
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38a. and a female rotor working space 
42, are shbwn in diagrammatic develop- 
ment. 

The direction of rotation of the rotors 
5 as seen in this view is as indicated by 
the arrows 68. The lines defining the 
peripheral limits of the inlet port are 
indicated at a-b and e-f, respectively, 
these lines corresponding to the similar- 
ly iy designated lines appearing in Fig. 3. 
At the opposite ends of the working 
spaces, the outlet end closing wall is in- 
dicated which corresponds to the portion 
of the partition '60 lying below the line 
15 !-w-Ti-o in Fig. 'L 

As seen in Fig T 7, the working spaces 
open up progressively from left to right 
as the male rotor lobes progressively roll 
out of their co-operating grooves and 
20 the flow of air or other working fluid into 
these spaces is getieraily in the direction 
ol the arrows 70.. X>ue to the fact that 
the speed of rotation '4s relatively very 
high, a depression is created due to sue- 
25 tion as the working, spaces' ;bpen iip ahd 
this in turn induces a relatively high 
velocity of flow ^gerierally ..axiaily of the 
working, spades! As ttite'se spaces pro'r 
gressi vely open' up to their full volume , 
v 30 the ends of the/spaces a^e determined by 
the end wall at their butlfet ends' and thl^- 
wail may be said to extend generally 
transversely of the axes : pi the spaces^ 
although it will hc?'obsery ed from Fig. 7 
35 the wall does, not extend transversely 
at right angles, to these, axes- The 
high velocity column of fluid moving, 
into the working spaces . from the 
generally axiaily. directed inlet produces 
40 what i3 in effect an elastic piston moving 
toward the outlet ends, of the spaces and 
when the spaces , open up to their full 
axial length, this moving column is 
stopped by the outlet end wall. Due, 
45 however, to the fact that the column is 
elastic, flow through the inlet port con- 
tinues after How has ceased at the outlet 
ends of the spaces. 
Xt has been determined that if the 
50 speed of operation of the rotors and the 
peripheral extent of the inlet port are 
properly related to the length of the 
working space's, the Volumetric efficiency 
of the- apparatus may be enhanced by 
55 taking advantage or a phenomenon re- 
suiting from the impact of the high vel- 
ocity fluid piston strikihg the outlet end 
wait as the spaces open up to their full 
length. When this, occurs under hi gh vel - 
60 ocity conditions, a fluid pressure * wave is 
created which moves in the working 
spaces back toward ttieir inlet ends in 
the direction of the arrows 72. This pres- 
sure wave moves approximately with the 
65 velocity of soiiim* and if the working 
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spaces are kept in comraimi cation until 
approximately the time when this pres- 
sure waves reaches the inlet ends of the 
spaces, the net result is to produce what 
may conveniently be termed a ramming 70 
effect which enables the spaces to 
be filled with fluid at a pressure 
as high or higher than the pressure 
of the atmosphere or other fluid body 
from which the fluid entering the spaces 75 
is derived. As a consequence of this, a 
greater weight of fluid may be packed 
into the working spaces than corres- 
ponds to their actual volumetric dis- 
placement at inlet pressure and thus the 80 
capacity of a compressor of given size 
may be increased as compared with the 
capacity of a compressor which is not 
designed to make use of this ramming 
effect. 85 

The exact peripheral extent of the 
axiaily opening inlet required to achieve 
this desired result will be different with 
different specific compressor designs but 
In each instance, having in mind the 90 
substantially fixed speed of travel of the 
pressure wave created during the inlet 
period, the : required peripheral extent of 
the Inlet port is readily determinable for 
rotors having working spaces of given 
length and design to operate with a 
given normal peripheral speed. In all 
cases, .however, if the desired effect is to 
be obtained; the peripheral extent of the 
inlet port must be such that the work- 100 
ing space in the male rotor remains in 
cqrmriunicafcofi with the inlet port until 
after such space has opened up to its 
full axial extent and full volume. 

By reference to Fig.. 7 it will be seen 105 
that the working space 38b in the male 
rotor comes into communi cation at the 
outlet end with the working; space 
formed by groove 42 in the female rotor 
before the male lobe has rolled com- 110 
pletely out of the groove and thereby 
opened up the groove to Its full vol- 
umetric capacity. Due to this open com- 
munication between the two spaces, the 
pressure wave created by impact against 115 
the end wail moves toward the inlet ends 
of both of the communicating spaces. 
Therefore, in order to secure the desired 
result it is not essential that the groove 
in the female rotor be kept in com- 120 
munication with the inlet port until 
after the groove In tills rotor has 
reached its maximum volume. Also, it 
is. desirable to so locate the lines a-h and 
&-j defining the peripheral limits of the 125 
inlet port that communication between 
the inlet port and the working spaces in 
both rotors is cut off simultaneously as 
. indicated by the relative positions of 
tnese lines lii iTig. 7 with respect to the 13Q 
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eagQs or the working spaces formed in 

the rotors. 

As hereinbefore noted, one of the 
requisites for obtaining an appreciable 
5 ramming effect is high velocity operation 
and by way oi example, but without, lim- 
itation it may be stated that the mini- 
mum peripheral velocity for the working 
spaces in" order to achieve a ramming 

10 effect of sufficient magnitude to be os 
material practical importance is of the 
order of 150 feel per second. In an 
actual compressor embodying the above 
described feature oi cons traction which 

15 has been built and tested, it has been 
passible to secure an increase of as much 
as 12% in pressure above atmospheric in 
the working spaces due to ramming 
effect, by operating rotors approximately 

20 12 inches long at peripheral velocities of 
approximately 285 feet per second and 
with the peripheral extent o£ the inlet 
nort proportioned so that the working 
spaces remain in communication wLth 

25 the inlet port for approximately 20 
degrees ox angular travel of the male 
rotor after the position of the male rotor 
is reached at which the working apace 
therein has attained its maximum 

BO volume. 

In the operation of compressors of the 
kind under consideration, the working 
spaces, after they have opened up to 
their full volume and after they have 

35 passed out of communication with the 
inlet port are rotated through a. certain 
amount of angular travel at constant 
volume. Thereafter, due to toe entrance 
of a male rotor lobe into a co-operating 

40 female rotor groove and before the 
spaces come into communication with 
the outlet port, the volumes of the spaces 
are progressively decreased and this de- 
crease is effected by the progressive 

'15 shortening of the working spaces, due 
to the intermeshing lubes and grooves, 
from the inlet, toward the outlet ends of 
the snaces. In connection with this 
action it may conveniently be said that 

50 the working spaces are axiaily displaced 
toward their outlet ends during the com- 
pression and discharge phases of the 
cycie. 

With the high speed o* operation con- 
55 templated by the present invention, this 
axial displacement toward the outlet 
ends of the working spaces results in 
another phenomenon, advantage of 
which may be taken to improve the per- 
60 formance of the compressor by suitable 
design of the peripherally limiting edges 
of the outlet port, which when passed by 
the apexes of the male rotor iabes and 
the edges of the female rotor grooves 
65 determine the opening of communica- 



tion between the working spaces and the 
outlet port. The axial displacement dur- 
iag the compression phase creates a 
pressure wave in the working spaces 
which travel toward the otitlet end of 
the spaces and imp acts against the wali 
denning thr? outlet ends of the spaces. 
This pressure wave operates to create a 
ciilerential pressure within the working 
soaces themselves with a higher pressure 
at tiif outlet end than at the inlet end. 

This condition wilnm the working 
suaces obtains at about the time when 
the spaces arc brought into communica- 
tion with the outlet poifc in the normal 
cmeration or the apparatus and in order 
to secure more efficient operation of the 
apparatus with less throttling loss at the 
outlet port, it has been found that due 
to this phenomenon, it is advantageous 
to open communication between the out- 
let port autf the working: spaces pro- 
gressively from the outlet toward the 
inlet ends of the tatter- H is for this 
reason that in accordance with this 
phase of the invention an outlet port is 
provided with limiting edges such as ft*-/ 
and of Fig;. the pitch of which is 
greater than the pitch of the rotor lobes 
and grooves which respectively co-oper- 
ate therewith. By reference to Fig. 6 it 
will readily be seen that with the rotors 
turning in the directions indicated by 
the arrows therein, the working spaces 
will open progressively into communica- 
tion with the outlet port from their out- 
let ends toward their inlet ends until 
communication over the full axial length 
of the port is established. 

In the embodiment of apparatus 
herein shown and described, the two sets 
of working spaces are separated, by an 
intermediate partition wall 6[) the pur- 
pose of which is to provide for both, axial 
and radial discharge from the working 
spaces in order to reduce tiiTOttiiiig 
losses and in this connection it is to be 
noted that the lines fc-Z and o-p (Fig. 4) 
which define the peripheral extent of the 
portion of the outlet port which com- j 
munlcates with the axial ends of the 
working spaces are located with refer- 
ence to the lines k-r and tf-p which 
define the peripheral extent of the por- 
tion of the port which communicates 1 
radially with the working spaces, so that 
the working spaces are opened for axial 
communication with the outlet port sim- 
multaneously with the time when the 
port begins to progressively come into ) 
communication with the spaces in 
radial direction. Thus, the point k of 
Fig:. U corresponds with point oi Fig. 
£ and point p of Fig. 6 corresponds with 
point & ox Fig. 4. i 
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It will be apparent that in so far as 
the features of the invention involving 
ramming and exhaust port conjuration 
are concerned* such features are equally 
5 applicable bo single as well as double 
ended compressors and it .will further be 
apparent that without departing from 
the scope of the invention many changes 
in specific design may be made. 
10 Having now particularly described and 
ascertained the nature of my said in- 
vention, and m what manner she same is 
to be performed, I declare that what I 
claim is:— 

15 1. A rotary screw wheel compressor 
having mtermeshing male and female 
spiral iubeU and grooved rotors rotating 
in a casing structure and disposed be- 
tween inlet and outlet casing end walls 

20 and wherein working spaces open up 
from the in let ends to the outlet ends of 
the grooves during the Inlet phase of the 
operative cycle .which includes an inlet 
port in the inlet end wall for directing 

25 fluid into the grooves in. a generally axial 
direction during said inlet phase so as 
to create fluid columns flowing generally 
longitudinally of said grooves during said 
inlet phase and impacting the outlet end 

30 wall as the grooves open up to their 
maximum volume, the peripheral extent 
of the inlet port being such -as to cause 
said port to remain in direct axial com- 
munication with at least some of said 

35 grooves for a substantial period after 
such grooves have come Into full com- 
munication with said outlet end wall so 
as to produce a ramming effect in such 
grooves due to said impacting. 

40 2. A compressor according to Claim 1, 
in which the peripheral extent of the 
inlet port causes the latter to remain in 
direct axial communication with the 
p-ooves of the male rotor for a substan- 

*5 tial period after such grooves have come 
into full communication with the outlet 
end wall. 

3. A compressor according to Claim 1 
or 2, which includes means for driving 

50 the rotors at a normal operating speed 
providing a peripheral velocity of the 
working spaces within a range having 
its lower limit of the order of 150 feet 
per second so that the longitudinally 

z5 flowing fluid columns comprise high vel- 
ocity columns. 

4. A compressor according to any of 
Glaims 1 to 3, in which the inlet port in- 
cludes a closing edge for cutting off com- 

60 munication between said port and the 
respective rotor grooves located peri- 
pherally with respect to the length and 
to the normal operative speed of the 
grooves controlled thereby so as to cut 

65 off direct aTdal communication between 



the grooves and the inlet port only after 
an interval following the time when said 
grooves have opened up to their maxi- 
mum volume but before the pressure 
wave created in the fluid due to impact- 70 
ing can travel from the outlet ends to 
the inlet ends of the grooves controlled 
by said closing edge. 

5. A rotary screw wheel compressor 
which includes a casing structure pro- 75 
vided with an inlet port for fluid, inter- 
meshing male and female spiral lobed 
and grooved rotors within said casing 
structure co-operating with each other 
and with the casing structure to form 80 
compression -working spaces bounded at 
one end by a wall of said casing and de- 
creasing in volume toward said wall as 

the rotors revolve and an outlet port in 
the casing structure extending axially 85 
from said wall and arranged to be brought 
into radial communication with said 
spaces by the rotation of said to tors, the 
outlet port having limiting edges shaped 
to open up radial communication be- 90 
twecn the outlet port and the portions of 
the compression "spaces adjacent to said 
wall before radial communication is 
established between the outlet port and 
the portions of the compression spaces 95 
remote from said-wall. 

6. A compressor according to Claim 5 r 
in which the outlet port includes limit- 
ing edges located so as to open radial 
commuication between the outlet port 1Q0 
and the spaces progressively in a direc- 
tion away from the wall. 

7. A compressor according to Claim 5 
or 6, in which the outlet port includes 
limiting edges located so as to be passed 105 
by the edges of the lobes and grooves of 

the rotors and inclined towards each in 
a direction away from the wall with tire 
inclination of said edges being greater 
than the pitch angles of the rotor edges 110 
with which they respectively co-operate. 

S. iV rotary screw wheel compressor 
which includes a casing structure having 
an inlet port for fluid, a plurality of in- 
termeshing spiral lobed and grooved 115 
rotors co-operating with each other and 
the casing structure to form compres- 
sion spaces denned at one end by a wall 
forming a part of said casing structure, 
said spaces decreasing in volume towards 120 
said wail as the rotors .revolve, and an 
outlet port in said casing structure, said 
outlet port having portions located to 
communicate axially and radially res- 
pectively with said spaces, the radially 125 
communicating portion having limiting 
edges located to provide progressive com- 
munication between the. spaces and the 
wall in a direction away from the outlet 
port and the axially comrmini eating por- 130 
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fcion having limiting edges located to 
provide communication between the out- 
let port and the spaces substantially 
simultaneously with the commencement 
5 of the progressive radial communication. 
9. A rotary screw wheel compressor 
constructed, arranged and operating sub- 



stantially as described with reference to 
the accompanying drawings- 
Dated the 4 26th day of February, 1048. 

FRANK WATSON, 
Agent tor the Applicant. 
Aldwych House, Aldwych, London, W.C.2. 
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